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Figure 2. Comparison of manual synovitis segmentation (left) and automated
segmentation using targeted thresholding techniques (right). Sagittal T1w CE
FS image. Synovial thickening is depicted as hyperintense contrast enhance-
ment (outlined in red using manual segmentation and coded in white using au-
tomated technique).
A strong correlation between synovial volume and the summed
SQ scores (ρ=0.71, 95% conﬁdence intervals (CI) [0.48-0.85]) was
shown. A moderate correlation was observed for the maximum SQ
scores (ρ=0.47 95% CI [0.14-0.70]). Linear regression conﬁrmed
these results.
Conclusions: Obtaining synovitis volumes by targeted thresh-
olding is an efﬁcient alternative to manual segmentation and is
well correlated with manual segmentation. Segmentation time is
reduced by about 80%. Gaussian deconvolution methods provide
results which are also correlated with manual segmentation but do
not seem to be as accurate as targeted thresholding.
SQ-assessment of synovitis correlates well with synovitis volume
and provides complementary anatomical information concerning
the distribution of regional synovitis.
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ALLOGENIC CHONDROCYTE IMPLANTATION FOR
CARTILAGE REPAIR
A.A. Dhollander, W.C. Huysse, P.C. Verdonk, K.L. Verstraete,
R. Verdonk, G. Verbruggen, K.F. Almqvist
Ghent Univ., Ghent, Belgium
Purpose: The present study was designed to evaluate the im-
plantation of alginate beads containing human mature allogenic
chondrocytes for the treatment of symptomatic cartilage defects of
the knee. MRI was used for the morphological analysis of cartilage
repair. The correlation between MRI ﬁndings and clinical outcome
was also studied.
Methods: A biodegradable, alginate-based biocompatible scaffold
containing human mature allogenic chondrocytes was used for the
treatment of symptomatic chondral and osteochondral lesions in
the knee. Twenty-one patients were prospectively evaluated with
use of the Western Ontario and McMaster Universities Osteoarthri-
tis Index (WOMAC) and the Visual Analogue Scale (VAS) for pain
preoperatively and at 3, 6, 9 and 12 months of follow-up. Of the
21 patients, 12 had consented to follow the postoperative MRI
evaluation protocol. MRI data were analyzed based on the original
MOCART (Magnetic Resonance Observation of Cartilage Repair
Tissue) and modiﬁed MOCART scoring system. The correlation
between the clinical outcome and MRI ﬁndings was evaluated.
Results: A statistically signiﬁcant clinical improvement became
apparent after 6 months and patients continued to improve during
the 12 months of follow-up. One of the two MRI scoring systems
that were used, showed a statistically signiﬁcant deterioration of
the repair tissue at one year of follow-up. Twelve months after
the operation complete ﬁlling or hypertrophy was found in 41.6 %.
Bone-marrow edema and effusion were seen in 41.7% and 25%
of the study patients, respectively. We did not ﬁnd a consistent
correlation between the MRI criteria and the clinical results.
Conclusions: The present study conﬁrmed the primary role of
MRI in the evaluation of cartilage repair. Two MOCART-based
scoring systems were used in a longitudinal fashion and allowed
a practical and morphological evaluation of the repair tissue. How-
ever, the correlation between clinical outcome and MRI ﬁndings
was poor. Further validation of these scoring systems is manda-
tory. The promising short-term clinical outcome of the allogenic
chondrocytes/alginate beads implantation was not conﬁrmed by
the short-term MRI ﬁndings.
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Purpose: Osteoarthritis (OA) has been a prevalent musculoskele-
tal disease causing pain and disability. Methods of evaluating
the articular cartilage in OA are quite important to make treat-
ment strategies. Ultrasonography is a non-invasive method widely
accepted in daily clinical use. However, because of low central
frequency in ordinary equipment, its resolution for evaluating the
articular cartilage was not sufﬁcient to supersede a histological
examination. In the present study, a high frequency ultrasound
microscope (HFUM) was equipped for non-invasive microscopic
evaluation of a cartilage-bone complex. The purpose of this study
was to evaluate HFUM images (B-mode) comparing the histolog-
ical sections as well as the scanning acoustic microscopic (SAM)
images, which can estimate tissue elasticity based on the sound
speed of thinly sliced tissues.
Methods: Animals. Five adult male Sprague-Dawley rats (20
weeks) were used in this study. After administration of an overdose
of sodium pentobarbital, a cartilage-bone complex was obtained
from the medial midcondylar regions of the tibia with a cylindrical
bar. The specimens were immersed in a saline before scanning
with HFUM.
Tissue Preparation. After scanning with HFUM, the specimens
were immersed in 4% paraformaldehyde and decalciﬁed in EDTA.
The specimens were embedded in parafﬁn and cut into 5-μm
sagittal sections from the medial to the lateral side of the joint.
The hematoxylin and eosin-stained sections were used to assess
the structures, cells, tidemarks.
HFUM. The start of the pulse was within 400 ps, the pulse width
was 2 ns, and the pulse voltage was 40 V. The electric pulse was
used to excite a PVDF transducer with the central frequency of
120 MHz. The frequency range covered was up to 500 MHz, and
the sampling rate was 2 GS/s. Eight pulse echo sequences were
averaged for each scan point in order to increase the signal-to-
noise-ratio. The transducer was mounted on an X-Y stage with a
microcomputer board that was driven by the PC through RS232C.
The Both X-scan and Y-scan were driven by linear servo motors.
3D image was reconstructed by sequential B-mode images with
the intervals of 8-micron step using specially developed 3D image
software.
SAM. A single pulsed ultrasound with 5 ns pulse width was emitted
and received by the same transducer above the specimen. The
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reﬂections from the tissue surface and from interface between
the tissue and the glass were received by the transducer and
were introduced into a digital oscilloscope. The sound speed was
calculated by Fourier-transforming the waveform.
Results: B-mode image. The resolution was enough to visualize
surface morphology of the articular cartilage and the subchon-
dral bone. Compared with histological sections observed by light
microscope, the intensity distribution within the articular cartilage
corresponded well with the non-calciﬁed and calciﬁed zone. Com-
pared with SAM images, the sound speed of the non-calciﬁed
zone was low and that of the calciﬁed zone was high (Figure 1).
Figure 1. 3-D reconstruction image. HFUM provides microscopic surface mor-
phology of the articular cartilage.
Conclusions: HFUM has potential to evaluate in-vivo imaging
of early lesions of OA and monitoring of the disease. Further
study was needed to clarify the origin of the echo in the articular
cartilage.
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(EOA) AND ARTHRITIS PSORIATICA (PSA) PATIENTS
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K. Brickmann1, B. Yazdani- Biuki1, G.J. Schafﬂer3
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Background: Psoriasis arthritis (PsA) is an inﬂammatory arthritis.
Mainly affected are the distal interphalangeal joints (DIPs) of the
hands. Erosive Osteoarthritis (EoA), is a rapid progressing and
painful disease leading to destruction of the DIPs as well. Both
diseases are leading to joint deformities. Early diagnosis and the
right treatment are important to prevent invalidity.
Aim: To characterize those two ethnities of joint destruction we
used MRI Tesla 1.5 as an imaging tool. To the authors’ best
knowledge, this is the ﬁrst study to detect and compare radiological
hand affections of PsA and EoA with the high resolution MRI Tesla
1.5 technique.
Methods: We compared 10 patients in this prospective pilot study
(PsA: 4 patients, 4 women, average age 51 years; EoA: 6 patients,
1 man, 5 women, average age 63 years). None of them was under
immunsuppressive treatment at that time imaging. All subjects
were suffering from tender and swollen DIPs caused by psoriatic
arthritis or erosive osteoarthritis. A MRI Tesla 1.5 was performed
and independently interpreted by two experienced radiologists
Results: Comparing the EoA with the PsA group, MRI showed
in every case of PsA a contrast enhancement in the periostal
tissue, which couldn’t be detected by EoA patients. With regard
to erosions and peristostal ossiﬁcations there are no signiﬁcant
differences between these two ethnities.
Conclusions: Since the differential diagnosis between PsA and
EoA is difﬁcult, the results of this pilot study support to the idea,
that high resolution MR Imaging may be a provide additional
diagnostic tool to differentiate these two ethnithis. Further studies
are needed to address this imaging characteristics.
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Purpose: To evaluate whether accurately measured radiographic
features by digital analyses 1) are related to severity of osteoarthri-
tis (OA) and 2) represent joint characteristics of an individual.
Methods: In CHECK (Cohort Hip & Cohort Knee) 1002 par-
ticipants with early complaints related to OA were included for
evaluation of clinical and radiographic features of OA during 10
years of follow-up. At baseline mean age of participants (79%
female) was 56 (±5) years and 45% of participants suffered from
hip and knee pain, 36% of knee pain only, and 18% of hip pain
only, with a median VAS of 3 (2-5). Baseline standardised radio-
graphs (AP pelvis and PA semiﬂexed) were analysed with digital
image analysis using Holy’s software-β19/20™ and Knee Images
Digital Analysis (KIDA) providing continuous measures of mini-
mum JSW and mean JSW of hip radiographs and minimum and
mean JSW, total osteophyte area and mean bone density (BD) of
knee radiographs. Both methods have shown to measure charac-
teristics of OA in established OA. At baseline 93% of participants
had no/doubtful OA in hips or knees (Kellgren & Lawrence grade
(KLG) 0&I) and only 7% had minimal/moderate OA (KLG II&III).
Digital analysis was compared with conventional KLG to study
validity of measuring individual joint characteristics. Importantly,
it was evaluated whether separate outcomes represented joint
characteristics of an individual and/or were related to OA. In this
case, radiographic OA will affect an individual’s normal anatomy
resulting in lower correlation between joints. Comparisons were
made between contralateral (left vs. right hip and left vs. right
knee), ipsilateral (e.g. left hip vs. left knee) and diagonal joints
(e.g. left hip vs. right knee) for all participants and for subgroups of
participants without (KLG 0&I) and with (KLG II&III) radiographic
OA. Pearson correlation coefﬁcients were determined for compar-
ison of digital analyses with KLG and for comparison between
joints within participants.
Results: 1) In these participants with early complaints related to
OA, signiﬁcant correlations were found between the conventional
KLG and separate features as measured by digital image analy-
ses: R=-0.36 for minimum JSW and R=-0.24 for mean JSW of the
hip (both p<0.001). For the knee correlations found were R=-0.19,
-0.19, 0.36 and 0.10 for minimum and mean JSW, osteophyte area
and BD respectively, all p<0.001. Irrespectively, within one KLG
a large variation was found for outcome measures of the digital
analyses. 2) Overall signiﬁcant correlations between individual ra-
diographic features of different joints (contralateral, ipsilateral and
diagonal) within participants were found. Strong correlations were
found in the subgroup with KLG 0&I, especially between contralat-
eral joints: correlations for minimum and mean JSW of hips, and
minimum JSW, mean JSW, osteophyte area and BD of knees
were R=0.72, 0.81, 0.70, 0.71, 0.56, and 0.89 (all p<0.001) re-
spectively. Importantly, in the subgroup with radiographic OA (KLG
II&III) most correlations disappeared, suggesting a disruption of
